BrF 3 -KHF 2 , an air-stable solid prepared from BrF 3 and KHF 2 , was used in the various fluorination reactions, including desulfurizing fluorination reactions of benzylic sulfides, ketone and aldehyde dithioacetals, (phenylthio)glycosides, and trimethyl trithioorthocarboxylates. As the results, one to three fluorine atoms were selectively introduced to the substrates.
Introduction
Organofluorine compounds are widely used, as medicines, pesticides, functional materials, and so on [1] . They are generally prepared artificially using fluorinating reagents because organofluorine compounds are rare in nature. Therefore, the role of the fluorinating reagent is important for synthesizing desired organofluorine compounds, and many fluorinating reagents have been produced and used [2] . However, most of them are sensitive to moisture, and special skills and equipments are required for their use. Therefore, stable fluorinating reagent is desirable [3] . Recently, we reported the suspension of BrF 3 -KHF 2 in CH 2 Cl 2 at room temperature, the solution color became dark red, and 2,2-difluoro-1,2-diphenylethanone (2a) was formed in 88% yield.
Although the yield of 2a was comparable to that obtained by using IF , the reaction was completed in a shorter time (15 min versus 5 h) ( Table 1) . b Isolated yield based on 1a used.
In the reaction of BrF 3 -KHF 2 with benzylic sulfides containg an electron-withdrawing group (1b-d), the corresponding desulfurizing difluorination products (2a-c) were obtained in high yields as shown in Table 2 . BrF 3 -KHF 2 was also applied to the reaction with the ketone and aldehyde dithioacetals [3c, 5b, 9] . Reactions with diphenyl dithioacetals of aldehydes (3a-c) and ketones (3d,e)
were completed in 1 h, and the corresponding gem-difluorides (4a-e) were obtained in good yields, as shown in Table 3 . b Isolated yield based on 3. In parentheses, 19 F NMR yield.
c The reaction was carried out at 0 °C.
Synthesis of glycosyl fluorides 6 by the reaction of (phenylthio)glycosides 5 with BrF 3 -KHF 2
Glycosyl fluorides have been widely used as glycosyl donors in glycosidation reactions [10] . They are generally prepared from the corresponding thioglycosides using a fluorination reagent with or without an oxidizing agent [11] . We applied BrF 3 -KHF 2 for the synthesis of glycosyl fluorides (6) from the corresponding (phenylthio)glycosides (5) . Both pyranosyl fluoride (6a) and furanosyl fluorides (6b-d)
were prepared in good yield by the reaction of the corresponding (phenylthio)glycosides (5a-d) with BrF 3 -KHF 2 in CH 2 Cl 2 (Table 4 ). In the reaction with furanosyl derivatives, only one isomer was selectively formed (Entries 2-4). 
Reaction of trimethyl trithioorthocarboxylates 7 with BrF 3 -KHF 2
A tris(methylthio)methyl group can be introduced to the electron rich aromatic ring and α-position of the ester group by a reaction with tris(methylthio)methyl cation species generated from dimethyl trithiocarbonate [12] . The reaction of N, N-dimethyl-4-[tris(methylthio) methyl]aniline (7a) with BrF 3 -KHF 2 was completed in 15 min at 0 °C, and the tris(methylthio)methyl group was converted to the trifluoromethyl group. However, bromination at the aromatic ring took place concurrently and 2-bromo-N,N-dimethyl-4-(trifluoromethyl)aniline (8a) was formed in moderate yield (Entry 1 in Table 5 ). Similarly, in the reaction of
N-methyl-3-tris(methylthio)methylindole (7b),

5-bromo-1-methyl-3-(trifluoromethyl)-1H-indole (8b) was obtained selectively (Entry 2).
On the other hand, in the reaction of ethyl 2,2-dimethyl-3,3,3-tris(methylthio)propanoate (7c) with BrF 3 -KHF 2 , only two fluorine atoms were introduced and one methylthio group remained (Entry 3). 
Conclusion
A new air-stable fluorinating reagent, BrF 3 -KHF 2 , was prepared by the reaction of BrF 3 with KHF 2 . The reagent was shown to be more reactive than the previously reported IF 5 -pyridine-HF in desulfurizing difluorination reaction of the benzylic sulfide.
The reagent was successively applied to desulfurizing fluorination reactions of dithioacetals, (phenylthio)glycosides, and trimethyl trithioorthocarboxylates.
Experimental
General
The melting points were measured with a Yanagimoto micro melting-point apparatus.
The IR spectra were recorded using a JASCO FT/IR-410. Chemicals, LLC and used without purification. BrF 3 was transferred from cylinder to a Teflon bottle through a Teflon tube using nitrogen pressure. BrF 3 decomposes in air by humidity under emitting HF fume, and should be handled in a bench hood with rubber-gloved hands under nitrogen atmosphere. BrF 3 reacts violently with most of organic solvents at room temperature and a special care is required for its use.
Preparation of BrF 3 -KHF 2
To a suspension of KHF 2 (3.4 g, 44 mmol) in CH 2 Cl 2 (10 mL) in a Teflon bottle, 
